Time-dependent inhibition of rat brain monoamine oxidase by an analogue of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), 4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine.
Inhibitory effects of some MPTP and MPP+ analogues on rat brain MAO activity were studied to further clarify the structure-activity relationships of MPTP neurotoxicity. Of the analogues tested, 4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine (CPTP), 4-(4-chlorobenzyl)-pyridine (CBP), 4-benzylpyridine (BPY) and 4-benzylpiperidine (BPIP) dose-dependently inhibited both MAO-A and -B activities. CPTP, BPY and BPIP showed a higher MAO-A selectivity, while CBP was a selective MAO-B inhibitor. In preincubation studies, only CPTP greatly enhanced the degree of inhibition of MAO-B when the preincubation time was increased, but inhibition of MAO-A was not enhanced. Together with our previous MPTP and MPP+ analogue findings, the present results indicate that, in these chemical structures, a 4-phenyl-1,2,3,6-tetrahydropyridine ring is most essential for time-dependent inhibition of MAO. This chemical requirement is consistent with the ability to cause nigrostriatal dopaminergic neurotoxicity.